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| nt roducti on

St udyi ng net eorol ogical conditions at sea invariably
i nvol ves nmeasuring wi nd speed and direction fromsone point on a
ship's structure. These neasurenents are likely affected in
vari ous ways by the structure of the ship. Wien wi nd passes over
an irregularly shaped object (such as a ship's structure) the
resulting wind vectors can be significantly altered due to
vortices, eddies, funneling, and shearing. Measurenents of w nd
values at different |ocations on the ship's structure under
various w nd conditions may provide enough information to
determ ne the ship structure's effects, and predict the

distortion caused in future wi nd neasurenents.

Met hodol ogy

To ascertain the effects of a ship's structure on w nd
measurenents, nmeasurenents were taken at designated positions on
the RV Pt. Sur under various w nd conditions. A handheld
AN PMQ 3C Wnd Measuring Set was utilized to take neasurenents
of both wi nd speed and direction at eight positions on the RI'V
Pt. Sur (Figure 1). This instrunment consists of a rotating
head, a nmeter that converts the rotations to a wi nd magnitude.

The nmeter has a switch that changes the scale froma | ower



setting (for wnds under 10 kts.) to a higher setting (for w nds
in excess of 10 kts. A free-floating indicator inscribed with a
conpass rose allows the user to determne the relative direction
of the wind. These neasurenents were augnented with the
readings fromthe Wndbird anenoneter permanently installed on
the ship's instrunent platform above the flying bridge. The
values fromthis instrunent are automatically averaged over a
ten second interval.

The positions for taking wi nd neasurenents on the R'V Pt.
Sur were chosen to represent a wide variety of effects. The
ei ght positions were the bow, forward of the port breezeway,
forward of the starboard breezeway, aft of the port breezeway,
aft of the starboard breezeway, aft of the CID gantry, the port
gquarter, and the starboard quarter (Figure 1). The neasuring
procedure consisted of recording the Wndbird data and the
course of the ship, then taking neasurenents at each position on
the ship within a reasonable tineframe (usually |l ess than three
m nutes). The Wndbird neasurenents and recorded course were
then conpared with correspondi ng Wndbird and course readi ngs
after all neasurenents were taken, to ensure no great change had
occurred during the measurenent tine period. |f a great change
in either course or wind neasured fromthe Wndbird had

occurred, the data was not kept and a new data set was recorded.



The data set consisted of ten sets of neasurenents, with a
total of ninety magnitude/direction pairs, along wth ten
correspondi ng ship courses and tinmes (Table 1). Data was
organi zed both according to neasurenent position and tine.

Magni tudes for all hand-held nmeasurenents were normalized with
t he correspondi ng Wndbird reading, and al so converted to x-y
conponent s using each position's respective wind direction.
G aphi cal representations of the wind direction, nagnitude,
normal i zed magni tude, x- and y-conponents of the velocity and

normal i zed magni tude vs. wind direction were construct ed.

Anal ysi s

Wnd Direction (Al positions): Two neasurenents 0857 and 0910
on 12 Feb showed nmuch | ess variation than other neasurenents.
These winds originated fromthe ship’'s starboard and port
quarters, respectively. Although these two showed sone
simlarity, other events fromthe sane direction showed hi gher
vari ance. No definitive tendencies could be determ ned fromthe
recorded data. The wide variation in wind direction observed
did not yield any patterns (Figure 2).

W nd Magnitude (Al positions): Again, the two nmeasurenents from
0857 and 0910 on 12 Feb showed much | ess variation than ot her
measurenents, but as wth direction, nor other correlation could
be associated with these two events. Magnitude variations as
high as twice the Wndbird velocities were observed in sone
cases (Figure 3).

Position 1: The position on the bow yiel ded wi nd speeds that
seened to follow a general pattern- slightly |ower than the
Wndbird levels (likely due to the lower altitude) and



relatively stable. This is likely due to the relative |ack of
structure near the neasurenent site when conpared to the other
positions (Figure 4).

Position 2: This position yielded wind speeds usually at or |ess
than the Wndbird, especially fromthe 140-220 degree arc. This
may be due to the shadow ng of the large ship structure and the
breezeway. No ot her discernable trends (Figure 5).

Position 3: This position showed | ower speeds from angl es where
the ship was both bl ocking the wind and when the w nd cane
directly at the nmeasurenent site. Again, the graph shows a high
variance in levels and mnimal pattern devel opnent (Figure 6).

Position 4: Showed two | ow speeds near the sane direction (~120
degrees) but no other correlation (Figure 7).

Position 5: This position showed a high variance in normalized
w nd speeds coming fromvery simlar directions. At ~10 and 180
degrees, neasurenents show a variance between 1.4 and 0.6 the
magni tude of the Wndbird nmeasurenent (Figure 8).

Position 6: Again, a high variability from nmeasurenents in
simlar directions. At 40-50 degrees and 125-135 degrees,
differences from1l.2 to 0.2 and 1.5 to 0.8 were observed (Figure
9).

Position 7: This data set shows a majority of w nd speeds bel ow
the Wndbird values, but no set pattern (Figure 10).

Position 8: This set shows sone grouping of magni tudes between
0.6 and 0.8, but also has values well|l outside of that range in
simlar directions (Figure 11).

Concl usi on

The recorded data shows a significant anount of variance,
| i kely due to disturbances in the wind caused by the ship’s
structures. Aside fromthis general conclusion, no significant
patterns were detected. The reasons behind this are numerous.
The hand-hel d anenonet er measurenents contai ned i nherent
i naccuracies. The highest accuracy with the hand-held
anenoneter was +/- 1kt and +/- 10 degrees. During each
nmeasurenment, both the speed and direction of the wi nd was
varying, and during the tine required to record neasurenents at
nine different positions (including the Wndbird sensor) the



wi nd fluctuated noticeably. Sonme slight averagi ng was required
to get readings, especially during periods when the wi nd was
gusty. Course fluctuations also occurred during sone
measurenents of +/- 5 degrees. All these errors, though
probably not the primary cause, may have contributed to the
inability to determne a set pattern for w nd propagation around
the ship. The likely cause of such variability is the changing
conditions around the ship. A steady wi nd conbined with a steady
ship’ s course mght possibly yield a pattern if nunerous
measurenents are taken. Measurenents where the underlying
conditions (i.e. wind speed/direction, ship’s course, etc.) are
constantly changing provide a difficult environnent for

determ ning a pattern of any sort.

Future attenpts to chart wi nd patterns around ships should
probably be conprised of at |east the foll ow ng el enents:

1. Continuous neasurenments fromall positions sinultaneously,
to reduce tenporal fluctuations in neasurenents.

2. A much larger data set, to provide the ability to conpute
best-fit lines, ratios, etc.

3. Attenpts to get significant data sets with the sane/simlar
w nd speed/direction and the sanme course throughout.

The ship’s structure definitely has an effect on measuring
wind. |f any pattern exists anong the disturbances, it wll
be found in future projects.
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Figure 2:

Al positions: Wind Direction (relative)
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Figure 3:

Wind Speed by Possfion
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Figure 4.

Point #1:Wind Direction (relative) and Momalized Velocity
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Figure 5:

FPaint #2:Wind Diraction (relative) and Nomalized Velocity
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Figure 7:

Point #4:Wind Direction (relative) and Momalized Velocity
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Fi gure 8:

Point #5:Wind Direction (relative) and Momalized Velocity
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Figure 9:

Point #6:Wind Direction (relative) and Nommalized Velocity
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Figure 10:

Point #7:Wind Direction (relative) and Momalized Velocity
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Point #8:Wind Direction (relative) and Momalized Velocity

Figure 11:
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